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,Q WKH 1HWKHUODQGV 5LMNVZDWHUVWDDW LV UHVSRQVLEOH IRU WKH QHWZRUN PDQDJHPHQW RI WKH PDLQ URDG DQG ZDWHUZD\
QHWZRUNV7KHEHVWZD\WRJRYHUQDQHWZRUNLVQRWWRGLVWXUELWZKHQLW LVIXQFWLRQLQJZHOO+RZHYHUPDLQWHQDQFH
UHIXUELVKPHQW DQG H[WHQVLRQ SURMHFWV DUH EHLQJ H[HFXWHG LQ 5LMNVZDWHUVWDDW¶V QHWZRUNV )RU HIIHFWLYH QHWZRUN
JRYHUQDQFHLWLVHVVHQWLDOWRNQRZDWDQHDUO\VWDJHWKHH[SHFWHGGLVWXUEDQFHVIURPSURMHFWH[HFXWLRQWKHGXUDWLRQRI
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,QWURGXFWLRQ
,Q WKH1HWKHUODQGV WKH0LQLVWU\ RI ,QIUDVWUXFWXUH DQG WKH (QYLURQPHQW LV UHVSRQVLEOH IRU SODQQLQJ
LQIUDVWUXFWXUH,QIUDVWUXFWXUHLVDOZD\VSDUWRIDODUJHULQIUDVWUXFWXUHQHWZRUN7KHRSWLPDOIXQFWLRQLQJRI
WKHVHQHWZRUNVLV WKHFRUHEXVLQHVVIRUQDWLRQDOQHWZRUNPDQDJHUVOLNH5LMNVZDWHUVWDDW5LMNVZDWHUVWDDW
D  1HWZRUN PDQDJHPHQW FDQ EHVW EH SHUIRUPHG LI D QHWZRUN LV QRW GLVWXUEHG ZKHQ LW LV
IXQFWLRQLQJ +RZHYHU FXUUHQWO\ SURMHFWV DUH EHLQJ H[HFXWHG LQ WKH LQIUDVWUXFWXUH QHWZRUNV UHJXODU
PDLQWHQDQFHODUJHVFDOHUHIXUELVKPHQWDQGUHQHZDODQGWKHFRQVWUXFWLRQRIQHWZRUNH[WHQVLRQV$OWKRXJK




DGMXVWHG DQG SURJUDPPHG DV SDUW RI WKH QHWZRUN PDQDJHPHQW %HVLGHV D QHWZRUN PDQDJHU
5LMNVZDWHUVWDDW LV DOVR UHVSRQVLEOH IRU WKH SURIHVVLRQDO H[HFXWLRQ RI SURMHFWV LQ KHU QHWZRUNV LQFOXGLQJ
SURFXUHPHQW RI WKH FRQVWUXFWLRQ PDUNHW 7KH FRQVWUXFWLRQ PDUNHW KDV VSHFLILF NQRZOHGJH RI DQG
H[SHULHQFH LQ FRQVWUXFWLRQ H[HFXWLRQ DQG FDQ LGHQWLI\ DQG GHYHORS SRVVLELOLWLHV WR JRYHUQ DQG UHGXFH
LPSDFWVLQVSHFLILFFRQWH[WV7KHXVHRIWKLVNQRZOHGJHDQGH[SHULHQFHLVHVVHQWLDO WRSODQDQGSURJUDP
WKHGLIIHUHQWSURMHFWVLQWKHQHWZRUNV
%\ DSSO\LQJ HDUO\ SULYDWH LQYROYHPHQW WKH NQRZOHGJH RI WKH FRQVWUXFWLRQ PDUNHW FDQ EH XVHG WR
LPSURYH QHWZRUN PDQDJHPHQW (DUO\ SULYDWH LQYROYHPHQW PHDQV WKH LQYROYHPHQW RI FRQVWUXFWLRQ DQG
PDLQWHQDQFHLQGXVWU\SDUWLHVHDUO\LQWKHSODQQLQJSURFHVVEHIRUHWKHVWDUWRIWKHH[HFXWLRQVREHIRUHWKH
VWDUW RI SURFXUHPHQW SUHFRPSHWLWLYH RU WKURXJK SURFXUHPHQW FRPSHWLWLYH 3ULYDWH LQYROYHPHQW LV
EDVHG RQ WKH EDODQFH EHWZHHQ SRVVLEOH DGGHG YDOXH DQG ULVNV RI WKLV LQYROYHPHQW $IWHU WKH FRQWUDFW




DUH LGHQWLILHG DQGGLVFXVVHG LQGHWDLO7KHPRGHOV DUH LQYHVWLJDWHG IRU WKHLU SRVVLELOLWLHV WRKHOS WLPHO\
GHOLYHUDGGHGYDOXHLQIRUPDWLRQIRUQHWZRUNPDQDJHPHQW6LQFHPRVWRIWKHPRGHOVKDYHRQO\UHFHQWO\
EHHQ LQWURGXFHG H[SHULHQFHV DUH OLPLWHG7KHUHIRUH D TXDOLWDWLYH DVVHVVPHQWRI VHOHFWHG FDVHVWXGLHV LV
FKRVHQ LQ ZKLFK H[LVWLQJ HYDOXDWLYH VWXGLHV DUH WDNHQ DV D EDVLV 7KH GRFXPHQW UHVHDUFK LV IXUWKHU
VXSSRUWHGE\LQWHUYLHZLQJH[SHUWSUDFWLWLRQHUVZRUNLQJDWSXEOLFRUSULYDWHSDUWLHVLQYROYHGLQWKHFDVH
VWXGLHV 7KH SDSHU LV GHOLEHUDWHO\ OLPLWHG WR WKH 'XWFK LQIUDVWUXFWXUH SODQQLQJ SUDFWLFH $OWKRXJK
H[SHULHQFHVGLVFXVVHG LQ WKLV SDSHUDUH VSHFLILF IRU WKH'XWFKFRQWH[W WKH LQVLJKWV JDLQHG LQ WKLVSDSHU
FRXOGEHLQWHUHVWLQJDQGDSSOLFDEOHWRRWKHUFRXQWULHVDVZHOO
&XUUHQWSUDFWLFHRIQHWZRUNPDQDJHPHQWDQGSULYDWHLQYROYHPHQW
$V VWDWHG EHIRUH 5LMNVZDWHUVWDDW LV WKH 'XWFK QDWLRQDO QHWZRUN PDQDJHU IRU WKH PDLQ URDG DQG
ZDWHUZD\ QHWZRUNV 5LMNVZDWHUVWDDW D  7KLV UROH LPSOLHV PD[LPL]LQJ WKH XVH RI DYDLODEOH
FDSDFLW\ RI WKH QHWZRUN WKURXJK WUDIILF PDQDJHPHQW DQG SURYLGLQJ QHHGHG FDSDFLW\ LQ WLPH DV DQ
LQIUDVWUXFWXUHSURYLGHU&RPELQLQJWKHUROHVRIWUDIILFPDQDJHUDQGLQIUDVWUXFWXUHSURYLGHULVPDQDJHGE\




LQIUDVWUXFWXUH SURMHFWV WR NHHS WKH QHWZRUN IXQFWLRQLQJ DW D FHUWDLQ OHYHO PDLQWHQDQFH SURMHFWV RU WR
LPSURYH IXQFWLRQDOLW\ UHIXUELVKPHQW DQG H[WHQVLRQ SURMHFWV DV D SURMHFW PDQDJHU 7KH UROH RI
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SURIHVVLRQDOSURMHFWPDQDJHPHQWLPSOLHV30,PLQLPL]LQJQHWZRUNGLVWXUEDQFHPD[LPL]LQJWKH











)URP D JRYHUQPHQW¶V SHUVSHFWLYH HDUO\ SULYDWH LQYROYHPHQW FDQ KDYH DGGHG YDOXH IRU QHWZRUN





7KLV UHIHUV QRW RQO\ WRRSWLPL]DWLRQRI WKHGLIIHUHQW SKDVHVRI D VHSDUDWHSURMHFWEXW DOVRRSWLPL]DWLRQ
EHWZHHQ WKH GLIIHUHQW SURMHFWV LQ WKH SURJUDP )RU QHWZRUN JRYHUQDQFH LW LV HVVHQWLDO WR JHW DQ HDUO\
LQVLJKWLQWKHDPRXQWRIGLVWXUEDQFHWREHH[SHFWHGLQWKHGXUDWLRQRIWKLVGLVWXUEDQFHDQGSRVVLELOLWLHVWR
UHGXFH WKLV GLVWXUEDQFH 7KHUHIRUH VSHFLILF NQRZOHGJH DERXW FRQVWUXFWLRQ PHWKRGV DQG WKHLU HIIHFWV
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%HVLGHV DGGHG YDOXH HDUO\ SULYDWH LQYROYHPHQW FDQ DOVR LQWURGXFH DGGLWLRQDO ULVNV +DPSHUHG
FRPSHWLWLRQFRXOGEHDUHVXOWRIHDUO\SULYDWHLQYROYHPHQW ,QDGGLWLRQ LWFRXOGOHDGWRDPRUHFRPSOH[
SURFHVV GXH WR WKH GLIILFXOW\ RI VLPXOWDQHRXVO\ PDQDJLQJ SODQQLQJ DQG SULYDWH LQYROYHPHQW SURFHVVHV
$UWVHWDO%XOW6SLHULQJ	GH:XOI$VDUHVXOWRIWKHFRPSOH[SURFHVVWUDQVDFWLRQFRVWV
PD\ ULVH ,I WKHVH WUDQVDFWLRQ FRVWV DUH QRW IXOO\ UHLPEXUVHG SULYDWH LQWHUHVW FDQ GLPLQLVK RYHU WLPH
)XUWKHUPRUH LW LVGLIILFXOW WR ILQG WKHULJKW LQFHQWLYHV WRSUHYHQWRSSRUWXQLVWLFEHKDYLRURIERWKPDUNHW
DQGJRYHUQPHQW%DMDUL	7DGHOLV-HQVHQ6KDSLUR
7KHPHQWLRQHG DGGHG YDOXHV DQG ULVNV DUH DOO UHODWHG WR QHWZRUNPDQDJHPHQW 7KHUH DUH DOVR RWKHU
HIIHFWV &RPPHUFLDO ILUPV KDYH DPRUH EXVLQHVV RULHQWHG SHUVSHFWLYH RQ SURFHVVHV ZKLFK FDQ KHOS WR
SURIHVVLRQDOL]H JRYHUQPHQWDO SODQQLQJ DQG GHFLVLRQ PDNLQJ *LYLQJ WKH PDUNHW DQ HDUO\ FKDQFH WR























WKH SRWHQWLDOPDUNHW SDUWLHV DUH LGHQWLILHG DQG WKHPDUNHW DSSURDFK LV GHWHUPLQHG 7KH VFDQ VKRXOG EH
FDUULHGRXWHDUO\LQWKHSODQQLQJSURFHVV
3XEOLF 3ULYDWH &RPSDUDWRU 33& 7KLV LQVWUXPHQW LV DSSOLHG LQ WKH SODQ GHYHORSPHQW VWDJH WR
LQGLFDWH DGGHG YDOXH RI SXEOLFSULYDWH SDUWQHUVKLSV RYHU PRUH WUDGLWLRQDO FRQVWUXFWLRQ FRQWUDFWV OLNH
GHVLJQEXLOG
3XEOLF 6HFWRU &RPSDUDWRU 36& 7KH 36& LV D TXDQWLWDWLYH LQVWUXPHQW WKDW FRPSDUHV WKH FRVWV RI
SULYDWHGHOLYHU\ZLWK WKDWRISXEOLFGHOLYHU\%DVLFDOO\ WKH36&LVDSXEOLFSULYDWHFRPSDUDWRUDIWHU WKH
SULYDWHELGVKDYHEHHQPDGH7KH36&IXQFWLRQVDVDODVWEHQFKPDUNEHIRUHWKHFRQWUDFWLVDZDUGHG

,Q 'XWFK SUDFWLFH VHYHUDO QRQFRPSHWLWLYH LQVWUXPHQWV DUH DSSOLHG OLNH WKH PDUNHW FRQVXOWDWLRQ WKH
HDUO\GHVLJQFRQWHVWWKHPDUNHWUHFRQQDLVVDQFHDQGWKHXQVROLFLWHGSURSRVDO/HQIHULQNHWDOE
7KHJRDORIDPDUNHWFRQVXOWDWLRQLVWRFRQVXOWSUHVHOHFWHGSULYDWHSDUWLHVDERXWWKHIHDVLELOLW\RID
SURSRVHGVFRSH WHFKQLFDOVROXWLRQRUSURFHVVZRUNHGRXWE\ WKHJRYHUQPHQW 5LMNVZDWHUVWDDW,W
VKRZV ZKHWKHU WHFKQLFDO ILQDQFLDO RUJDQL]DWLRQDO MXULGLFDO RU VSDWLDO SUHFRQGLWLRQV ZRXOG KDYH WKH




FRQWHVW LV WR WHPSW SULYDWH SDUWLHV WR JHQHUDWH FUHDWLYH VROXWLRQ E\ SURYLGLQJ D SULFH LQFHQWLYH 7KH





SULYDWH VHFWRU 7KH JRYHUQPHQW SURYLGHV D SUREOHP GHILQLWLRQ D JHQHUDO VFRSH DQG FRQVWUDLQWV DQG
DPELWLRQV ZKLFK WKH SULYDWH SDUWLFLSDQWV FDQ XVH WR GHYHORS DQG HODERUDWH XQLTXH FRQFHSWV 7KH
UHFRQQDLVVDQFHUHTXHVWVSULYDWHSDUWLFLSDWRUV WRGHOLYHUDGHWDLOHGHODERUDWLRQRQ WHFKQLFDODQG ILQDQFLDO
IHDVLELOLW\,QUHWXUQSDUWLFLSDWRUVUHFHLYHFRPSHQVDWLRQIRUWKHLUHQJLQHHULQJFRVWV
$Q XQVROLFLWHG SURSRVDO LV D SULYDWH LQLWLDWLYH LQ ZKLFK D SULYDWH SDUW\ DSSURDFKHV WKH JRYHUQPHQW
XQUHTXHVWHG ZLWK LGHDV SURSRVLWLRQV RU GHYHORSHG SODQV .URHV  5HJLHUDDG %RXZ  9HHQ
7KLVSULYDWHLQSXWFDQEHXVHGE\WKHJRYHUQPHQWIRUGHILQLQJDSURMHFW$GLUHFWWUDQVODWLRQRIDQ
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KDYHEHHQPDGH7KHSULYDWHFRQWUDFWRUZRXOG WKHQEHUHVSRQVLEOH IRUPDNLQJ WKHILQDOGHVLJQDQGIRU
WKH UHDOL]DWLRQ DQG VHSDUDWHO\ WKH PDLQWHQDQFH RI WKH LQIUDVWUXFWXUH 7KLV LV WKH VWDQGDUG SURFXUHPHQW
SURFHGXUH
+RZHYHU LW LVSRVVLEOH WR VWDUWSURFXUHPHQWEHIRUH WKHHQGRI WKHSODQGHYHORSPHQW 0RVH\
7KH UHVXOW LV D SDUDOOHO H[HFXWLRQ RI WKH SURFXUHPHQW SURFHGXUH ZLWK WKH SODQQLQJ SURFHGXUHV FDOOHG
LQWHUZHDYLQJ RU LQWHUWZLQHPHQW $UWV  $UWV HW DO  $72VERUQH  9DONHQEXUJ HW DO
9DONHQEXUJ	1DJHONHUNH  ,W SURYLGHV WKH RSSRUWXQLW\ WR GHYHORS FUHDWLYH VROXWLRQV DQG
JDLQ LQVLJKW LQ HIIHFWV RI SURSRVHG VROXWLRQV GXULQJ SURFXUHPHQW ZKLFK FDQ EH XVHG LQ WKH SDUDOOHO





%XLOG)LQDQFH0DLQWDLQ '%)0 DQG SHUIRUPDQFH FRQWUDFWV DUH UHOHYDQW )RU D PRUH H[WHQVLYH
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3UDFWLFDOH[SHULHQFHVZLWKWKHGLIIHUHQWPRGHOV













5LMNVZDWHUVWDDW LV UHIXUELVKLQJ DQG XSJUDGLQJ WKHPDLQ URDGQHWZRUN LQ WKHSHULRGXQWLO 
7KLUW\ERWWOHQHFNVLQWKHQHWZRUNKDYHWREHLPSURYHGLQDUHODWLYHO\VKRUWWLPHLQRUGHUWRLPSURYHWKH
WUDIILF IORZ LQ 'XWFK ³SURMHFW VSRHGDDQSDN´   7R DFFHOHUDWH WKH UHDOL]DWLRQ RI WKLV SURJUDP
5LMNVZDWHUVWDDW KDVGHYHORSHG DQHZSURFXUHPHQW DSSURDFK IRU VL[WHHQRI WKHVHSURMHFWV :LWWHYHHQ	
%RV  :LWWHYHHQ 	 'RUpH  7KLV QHZ DSSURDFK ZDV WKH VXEMHFW RI D PDUNHW FRQVXOWDWLRQ
.HQQLVFHQWUXP336LQ$SULO)LUVWDJHQHUDOFRQVXOWDWLRQZLWKDOOLQWHUHVWHGPDUNHWSDUWLHV














5LMNVZDWHUVWDDW LV UHVSRQVLEOH IRU WKH PDLQWHQDQFH RI  VWHHO EULGJHV ZKLFK QHHG UHLQIRUFHPHQW
7UDGLWLRQDOUHQHZDORIUHLQIRUFHPHQWLVDFRPSOH[SURFHVVDQGFDXVHVFRQVLGHUDEOHQXLVDQFHWRURDGDQG
ZDWHUZD\WUDIILF7KHUHIRUHLQ5LMNVZDWHUVWDDWLQLWLDWHGDFRQWHVW³5HQRYDWLRQ6WHHO%ULGJHV´LQ









































7KH$ SDVVDJH WKURXJK WKH FLW\ RI0DDVWULFKW LV D ERWWOHQHFN LQ WKH URDG QHWZRUN DQG VHUYHV DV D
EDUULHUEHWZHHQGLIIHUHQWQHLJKERUKRRGVRI0DDVWULFKW ,Q WKH0LQLVWHURI ,QIUDVWUXFWXUHDQG ORFDO
PXQLFLSDOLWLHVGHFLGHGWRGHYHORSDWXQQHODOWHUQDWLYHDVVXVWDLQDEOHVROXWLRQ,Q'HFHPEHUSDUDOOHO
WRWKHSODQQLQJSURFHGXUHFRQVRUWLDZHUHVHOHFWHGIRUDFRPSHWLWLYHGLDORJXHWRJHWWKHEHVWSODQZLWKLQD
SUHGHWHUPLQHGEXGJHW%DVHGRQ WKHLU YLVLRQV WKUHHFRQVRUWLDZHUH VHOHFWHG WRHODERUDWH LQWHJUDOSODQV
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 7KLV PRGHO UHVXOWV LQ GLIIHUHQW SURFHVV UROHV JRYHUQPHQW VWHSV EDFN DQG EHFRPHV IDFLOLWDWRU




7KH $ KLJKZD\ EHWZHHQ 8WUHFKW DQG %UHGD LV DQ LPSRUWDQW QRUWKVRXWK FRQQHFWLRQ LQ WKH
1HWKHUODQGV5LMNVZDWHUVWDDW VWDUWHGDSODQQLQJSURFHGXUH LQ WR LQFUHDVHFDSDFLW\ ,Q WKHUDLOZD\
LQIUDVWUXFWXUHQHWZRUNWKHFRQQHFWLRQEHWZHHQ8WUHFKWDQG%UHGDLVDPLVVLQJOLQN7KHOLPLWHGVFRSHRI
WKH URDG LQIUDVWUXFWXUH VWXG\ DQG WKH PLVVLQJ UDLOZD\ FRQQHFWLRQ LQVSLUHG %$0 D 'XWFK FRQVWUXFWLRQ
FRPSDQ\ DQG *RXGDSSHO &RIIHQJ D WUDIILF HQJLQHHULQJ FRQVXOWDQF\ ILUP WR GHYHORS DQ XQVROLFLWHG
SURSRVDOIRUWKHFRUULGRU%$0	*RXGDSSHO&RIIHQJ,WSURSRVHGDFRPELQHGUHDOL]DWLRQ
RIDQHZUDLOZD\ZLWKWKHH[SDQVLRQRIWKH$KLJKZD\UHVXOWLQJLQFRVWVDYLQJVDQGSRVVLELOLWLHVIRUFR







 8QVROLFLWHGSURSRVDOV LQWHUDFWZLWK UXQQLQJSURFHVVHV DQGKDYH WRGHDOZLWK WKH ³QRW LQYHQWHG
KHUH´V\QGURPH3RRW












































































































































































































)RUHIILFLHQWDQGHIIHFWLYH LQIUDVWUXFWXUHQHWZRUNPDQDJHPHQWGLVWXUEDQFHV WKURXJKSURMHFWV VKRXOG
EHNHSWWRDPLQLPXP,QWKHSURMHFWVJRYHUQPHQWDQGPDUNHWKDYHGLIIHUHQWUROHVLQWKHGLIIHUHQWVWDJHV
DQGFRPSOHPHQWDU\NQRZOHGJHDQGH[SHULHQFH,QRUGHUWREHWWHUVWHHURQSUHYHQWLQJGLVWXUEDQFHVLQWKH
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QHWZRUNHDUO\SULYDWH LQYROYHPHQWFDQKHOS WRJHW WKH ULJKWNQRZOHGJHDYDLODEOH LQ WLPH$GGHGYDOXH
PLJKW UHODWH WR EHWWHU LQIRUPDWLRQ DERXW FRQVWUXFWLRQ PHWKRG DQG KLQGUDQFH D EHWWHU SHUVSHFWLYH RQ
OLQNLQJVWDJHV LQ WKH OLIHF\FOHFRQFHSWXDOFUHDWLYLW\ LQGHVLJQDQG LPSURYHGSURMHFWFRQWURO+RZHYHU
DOVR ULVNVPLJKWEH LQYROYHG DIIHFWLQJSHUIRUPDQFHQRWRQO\DWSURMHFW OHYHOEXWDOVRDWQHWZRUN OHYHO
7KHVH ULVN LQFOXGH RSSRUWXQLVWLF EHKDYLRXU WUDQVDFWLRQ FRVWV FRPSOH[LW\ RI SURFHVV RU KDPSHUHG
FRPSHWLWLRQ,QDOOLQYHVWLJDWHGPRGHOVRIHDUO\SULYDWHLQYROYHPHQWDEDODQFHGPL[RILQFHQWLYHVVKRXOG
EHFRQVLGHUHGGHSHQGLQJRQWKHH[SHFWHGUHVXOWVDQGWKHQHHGWRVWLPXODWHDQGLQWHUHVWSULYDWHSDUWLHVWR
GHOLYHU DGGHG YDOXH 7KHVH LQFOXGH D FKDOOHQJLQJ UHTXHVW D FOHDUO\ GHILQHG SURFHVV SURWHFWLRQ RI
LQWHOOHFWXDOSURSHUW\DQGSURYLGLQJUHLPEXUVHPHQWRIWUDQVDFWLRQFRVWV
$OWKRXJK PRVW RI WKH LQVWUXPHQWV DUH SURMHFWRULHQWHG WKH FDVHV RI WKH XUJHQF\ SURJUDP URDG
UHIXUELVKPHQWDQGWKHUHQRYDWLRQRIWKHVWHHOEULGJHVVKRZWKDWWKHLQVWUXPHQWVDUHDOVRSHUIHFWO\VXLWDEOH
IRUSURJUDPPLQJEHWZHHQSURMHFWV0DQDJLQJSURMHFWVWKURXJKSURJUDPPDQDJHPHQWFRXOGEHDZD\WR
DOLJQ WKH LQFHQWLYHV RI WKH GLIIHUHQW PRGHOV DQG GHOLYHU PRUH YDOXH WR QHWZRUN PDQDJHPHQW $W WKH
SURJUDP OHYHO PDUNHW SDUWLHV JHW PRUH IUHHGRP WR SURDFWLYHO\ RSWLPL]H SURMHFW GLVWXUEDQFHV 7KLV
HQDEOHVGLVWXUEDQFHVLQWKHQHWZRUNWREHLGHQWLILHGDQGGHDOWZLWKEHIRUHWKH\DFWXDOO\RFFXU7KHUHIRUHLW




$IVOXLWGLMN  'LMN HQ 0HHU (LQGUDSSRUWDJH 9HUNHQQLQJ 7RHNRPVW $IVOXLWGLMN 'LNH DQG
PRUH)LQDOUHSRUWUHFRQQDLVDQFH)XWXUH$IVOXLWGLMN
$UWV -  $XJXVW  6WUHDPOLQLQJ LQIUDVWUXFWXUH 3ODQQLQJ DQG ,PSDFW $VVHVVPHQW LQ 7KH
1HWKHUODQGV3DSHUSUHVHQWHGDWWKH,$,$6RXWK$IULFD
$UWV-51LMVWHQ	36DQGHH9HU\HDUO\FRQWUDFWLQJLQ(,$'XWFKH[SHULHQFHZLWKSDUDOOHO




%DMDUL 3 	 6 7DGHOLV  ,QFHQWLYHV DQG $ZDUG 3URFHGXUHV &RPSHWLWLYH 7HQGHULQJ YV
1HJRWLDWLRQV LQ 3URFXUHPHQW SUHOLPLQDU\ YHUVLRQ RI D IXWXUH FKDSWHU WR DSSHDU LQ 'LPLWUL 3LJD DQG
6SDJQROR (GV ³+DQGERRN RI 3URFXUHPHQW´%$0	 &RIIHQJ * %UHGD  8WUHFKW 'H
YHUJHWHQFRUULGRU2SZHJQDDUHHQEUHGHUHYLVLH9LVLHQRWDVSRRUYHUELQGLQJ%UHGD8WUHFKW%$0333
%$0 	 *RXGDSSHO &RIIHQJ  %UHGD8WUHFKW 'H YHUJHWHQ FRUULGRU (HQ MDDU YHUGHU %UHGD
8WUHFKW7KHIRUJRWWHQFRUULGRU2QH\HDUODWHU1RWD0.%$IDVHULQJHQILQDQFLHULQJ%$0333
%XOW6SLHULQJ 0 	 * GH :XOI  6WUDWHJLF ,VVXHV LQ 3XEOLF3ULYDWH 3DUWQHUVKLSV $Q
LQWHUQDWLRQDOSHUVSHFWLYH%ODFNZHOO
%XVVFKHU 7 7 7LOOHPD 	 - $UWV  7RZDUGV D SURJUDPPDWLF SODQQLQJ DSSURDFK LQ 'XWFK
LQIUDVWUXFWXUH SODQQLQJ"/HVVRQV OHDUQHG IURPD'XWFKDLU TXDOLW\ SURJUDPPH 3DSHUSUHVHQWHG DW WKH
$(623WK
&RPPLVVLH6SRRU$6SRRUERHNMH$5DLOSURJUDP$
&52:  6DPHQ ZHUNHQ DDQ LQQRYDWLH 2SHQ OLFHQWLHV LQ GH *:: :RUNLQJ WRJHWKHU LQ
LQQRYDWLRQ2SHQOLFHQVLQJLQWKHFRQVWUXFWLRQLQGXVWU\&52:
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.HOO\ - 6 0DOH 	 ' *UDKDP  9DOXH 0DQDJHPHQW RI &RQVWUXFWLRQ 3URMHFWV ILUVW HG
%ODFNZHOO6FLHQFH3XEOLVKLQJ
.HQQLVFHQWUXP 336  0DUNWFRQVXOWDWLH HHQ GLDORRJ WXVVHQ PDUNW HQ RYHUKHLG 7KH PDUNHW
FRQVXOWDWLRQDGLDORTXHEHWZHHQJRYHUQPHQWDQGPDUNHW
.URHV ( +  7KH 8QVROLFLWHG 3URSRVDO ³*DS´ EHWZHHQ *RYHUQPHQW $JHQFLHV DQG WKH
FRQVWUXFWLRQLQGXVWU\DUHIOHFWLRQIRUWKH%$0,QIUDJURXS7HFKQLFDO8QLYHUVLW\'HOIW
/HHQGHUWVH : - $UWV 	 + GH 5LGGHU IRUWKFRPLQJ+RZ FDQ SURFXUHPHQW FRQWULEXWH WR QHWZRUN
SHUIRUPDQFH" 6WUHDPOLQLQJ QHWZRUN SURMHFW DQG SURFXUHPHQW REMHFWLYHV 3DSHU SUHVHQWHG DW7UDQVSRUW
5HVHDUFK$UHQD±(XURSH
/HQIHULQN 6 + 6WUXLNVPD * ) - 6XNNDU 	 $ 2OGHQNDPS  (YDOXDWLH PDUNWYHUNHQQLQJ
$IVOXLWGLMN(YDOXDWLRQPDUNHWUHFRQQDLVDQFH$IVOXLWGLMN
/HQIHULQN 6 77LOOHPD	 -$UWV 7KH SRWHQWLDO RI D OLIHF\FOH DSSURDFK IRU LPSURYLQJ URDG
LQIUDVWUXFWXUH SODQQLQJ LQ 7KH 1HWKHUODQGV 3DSHU SUHVHQWHG DW WKH &ROORTXLXP 9HUYRHUVSODQRORJLVFK
6SHXUZHUN
/HQIHULQN 6  7 7LOOHPD 	 - $UWV D %H\RQG FRPSOLDQFH FRQWUDFWLQJ 7RZDUGV VXVWDLQDEOH





/HQIHULQN 6 - $UWV 7 7LOOHPD 0 YDQ 9DONHQEXUJ 	 5 1LMVWHQ IRUWKFRPLQJ (DUO\ FRQWUDFWRU
LQYROYHPHQW LQ 'XWFK LQIUDVWUXFWXUH GHYHORSPHQW LQLWLDO H[SHULHQFHV ZLWK SDUDOOHO SURFHGXUHV IRU
SODQQLQJDQGSURFXUHPHQW-RXUQDORI3XEOLF3URFXUHPHQW




0RVH\ '  (DUO\ &RQWUDFWRU ,QYROYHPHQW LQ %XLOGLQJ 3URFXUHPHQW&RQWUDFWV 3DUWQHULQJ DQG
3URMHFW0DQDJHPHQW:LOH\%ODFNZHOO
1LMVWHQ 5 $UWV -	5LGGHU$ GH (DUO\ FRQWUDFWRU LQYROYHPHQW QHZ URDGV WR LQQRYDWLRQ
([SHULHQFHVDQGFKDOOHQJHVLQ7KH1HWKHUODQGV3DSHUSUHVHQWHGDWWKH7UDQVSRUW5HVHDUFK$UHQD






5LMNVZDWHUVWDDW  :HUNZLM]HU 0DUNWFRQVXOWDWLHV,QWHUQDO GRFXPHQW *XLGHOLQH PDUNHW
FRQVXOWDWLRQV
5LMNVZDWHUVWDDW D 'H PHHUZDDUGHWRHWVHQ YDQ 5LMNVZDWHUVWDDW 9RRU HHQ VQHOOHU EHWHU HQ
JRHGNRSHUSURMHFW
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5LMNVZDWHUVWDDW E 0LQGHU KLQGHU PHW PHHU LGHHsQ (HQ UHIOHFWLH RS HHQ SULMVYUDDJ,QWHUQDO
GRFXPHQW/HVVKLQGUDQFHZLWKPRUHLGHDV5HIOH[LRQRQDSUL]HFRQWHVW
5LMNVZDWHUVWDDW  2QGHUQHPLQJVSODQ  (HQ 5LMNVZDWHUVWDDW HONH GDJ EHWHU,QWHUQDO
GRFXPHQW6WUDWHJLF%XVLQHVV3ODQ5LMNVZDWHUVWDDW
5LMW - 	::LWWHYHHQ  %HVW 9DOXH DW WKH 'LUHFWRUDWH*HQHUDO IRU 3XEOLF:RUNV DQG:DWHU
0DQDJHPHQW LQ7KH1HWKHUODQGV-RXUQDO IRU WKH$GYDQFHPHQWRI3HUIRUPDQFH,QIRUPDWLRQDQG9DOXH





,WDOLs GH 9HUHQLJGH 6WDWHQ $XVWUDOLs HQ &KLOL  MDQXDUL  9HUVLH  HG 6WUXNWRQ ,QWHJUDOH
3URMHFWHQEY
7DN 7 YDQ GHU 	 * :LMQHQ  3URJUDPPD PDQDJHPHQW 6WXUHQ RS 6DPHQKDQJ3URJUDP
PDQDJHPHQW6WHHULQJWKURXJKFRKHUHQFHHGUXNHG.OXZHU'HYHQWHU
9DONHQEXUJ0 YDQ 6 /HQIHULQN 51LMVWHQ	 -$UWV (DUO\&RQWUDFWRU ,QYROYHPHQW$ QHZ
VWDUWHJ\ IRU EX\LQJ WKH EHVW LQ LQIUDVWUXFWXUH GHYHORSPHQW LQ 7KH 1HWKHUODQGV 3DSHU SUHVHQWHG DW WKH
7KLUG,QWHUQDWLRQDO3XEOLF3URFXUHPHQW&RQIHUHQFH,33&
9DONHQEXUJ0YDQ	0&-1DJHONHUNH,QWHUZHDYLQJSODQQLQJSURFHGXUHVIRUHQYLURQPHQWDO




:LWWHYHHQ:	0 %RV  ,QQRYDWLHYH PDUNWEHQDGHULQJ EUHQJW YHUVQHOOLQJ  ,QWHUQH HYDOXDWLH
LQQRYDWLHYHPDUNWEHQDGHULQJVSRHGDDQSDN,QWHUQDOGRFXPHQW(YDOXDWLRQURDGXUJHQF\SURJUDP
:LWWHYHHQ:	$'RUpH4XLFNDQGHIIHFWLYH$QLQQRYDWLYHSURFXUHPHQWVFKHPHIRUVL['XWFK
KLJKZD\SURMHFWV3DSHUSUHVHQWHGDWWKHWK$QQXDO$5&20&RQIHUHQFH
